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Claims: 

* ■ A storage medium for data comprising a plurality of layers comprising: 
^J) v / a) a substrate layer comprising a polymer; and 

^ / 

b) at least one data layer on the substraj^; 

wherein the polymer at a predetenmned maximum tilt range for the storage 
medium has a water strain determined py the following equation (I): 

Water Strain (%) <A* Radial TUt Range (degrees) XJl 
/ 3.46Arh.r. 

wherein t is substrate Aickness; r is a predetermined radius of the storage 
medium; and Arh is change in relative humidity. 

2. The storjtge mediunyn accordance with claim 1, wherein the radius is 
53 millimeters. 

3. Theitorage medium 4h accordance with claim 1, wherein the change in 
relative humidity is 40% at 25°C. 

4. The storage medium in accordance with claim 1 , wherein the polymer 
comprises a thermoplastic or a thermoset. 

5. / The storage medium in accordance with claim 4, wherein the polymer 
comprises /at least one thermoplastic. 

61 The storage medium in accordance with claim 5, wherein the 
thermoplastic is selected from the group consisting of polyesters, polycarbonates, 
polystyrenes, polymethylmethacrylates, polyketones, polyamides, aromatic polyethers 
such as polyether sulfones and polyether imides, polyether ketones, polyetherether 
ketones, polyphenylene ether, polyphenylene sulfides, and combinations thereof. 
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7. The storage medium in accordance with claim 6, wherein the 
thermoplastic comprises a polycarbonate. 

8. The storage medium in accordance with claim 1, wKerein the substrate 
thickness is in a range between about 0.4 millimeters and abcnn 2.5 millimeters. 

9. The storage medium in accordance with 9*aim 8, wherein the substrate 
thickness is 1.2 millimeters. 

10. The storage medium in accordance with claim 9, wherein the 
maximum tilt range is 1.2 degrees and the maximum water strain is less than 0.06%. 

11. The storage medium in accordance with claim 9, wherein the 
maximum tilt range is 0.8 degrees and Jme maximum water strain is less than 0.04%. 

12. The storage mediun/in accor&an&e with claim 9, wherein the 
maximum tilt range is 0.3 degrees and the maximuWwater strain is less than 0.015%. 

13. The storage medium in accordance^with claim 8, wherein the substrate 
thickness is 0.6 millimeters: 

14. The storage medium in accordance with claim 13, wherein the 
maximum tilt range isr 1.2 degrees and the maximum water strain is less than 0.03%. 

15. The storage medium in accordance with claim 13, wherein the 
maximum tilt range is 1.2 degrees and the maximum water strain is less than 0.02%. 

16. /The storage medium in accordance with claim 13, wherein the 
maximum til/ range is 1 .2 degrees and the maximum water strain is less than 
0.0008%. 

i — 17/ A storage medium for data comprising a plurality of layers comprising: 
\ I 

/ a) a substrate layer comprising a polycarbonate; and 
b) at least one data layer on the substrate; 
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wherein the polycarbonate at a maximum tilt range of 1 .2 ^grees has a water 
strain determined by the following equation (I): 



Water Strain (%)< 



Max Radial Tilt Ranger [degrees).t^r 
3.46ArXr. 



wherein t is 1.2 millimeters; r is a 53 millimeters/ and Arh is 40% at 25°C. 



18. A storage medium for data comprising a plurality of layers comprising: 



a) a substrate layer comprising a polycarbonate; and 



b) at least one data layer on thef substrate; 



wherein the polycarbonate At a maximum tilt range of 1 .2 degrees has a water 
strain determined by the following equation (I): 



Max Rai 




Range (degrees). t.7Z 



/46Arh.r. 



Water Strain/%) < 



wherein t is 0.6 millimeters; r is a 53 millimeters; and Arh is 40% at 25°C. 

19. A storage medium for data comprising a plurality of layers comprising: 

a) at least one substrate layer comprising a polymer, 

b) at least one data layer on the substrate; and 

c) at least one thin film layer on the data layer wherein the thin film layer 
comprises a material with substantially the same physical properties as the polymer; 
and 



wherein the polymer at a predetermined maximum tilt range for the storage 
medium has a water strain determined by the following equation (II): 



Water Strain (%)< 



Max Radial Tilt Range (degrees).t^ 
3.46Arh.r(l 1 A74p 2 - 6.6p + 0.99) 



-26- 



RD-28,131 



wherein t is substrate thickness; p is a predetermined thickness ratio of the 
thickness of the thin film layer to the thickness of the substrate layer; r is a 
predetermined radius of the storage medium; and Arh is cKange in relative humidity. 

20. The storage medium in accordance wijn claim 19, wherein the radius is 
53 millimeters. 



21. The storage medium in accordapfce with claim 19, wherein the 
thickness ratio is 0.068 and the substrate thickness is 1.1 millimeters. 

22. The storage medium in accordance with claim 21, wherein the 
maximum tilt range is 1.2 degrees andahe maximum water strain is less than 0.095%. 

23. The storage medium in accordance with claim 21, wherein the 
maximum tilt range is 0.8 degre/s and the maximum water strain is less than 0.064% 

24. The storage medium in accordance with claim 21, wherein the 
maximum tilt range is 0.3 cfegrees and the mli^mum water strain is less than 0.024%. 

25. The storage medium in accordance with claim 19, wherein the 
thickness ratio is 0.09l/and the substrate thickness is 1.1 millimeters. 

26. The storage medium in accordance with claim 25, wherein the 
maximum tilt ran§& is 1.2 degrees and the maximum water strain is less than 0.1 17%. 

27. T?he storage medium in accordance with claim 25, wherein the 
maximum tilt r&nge is 0.8 degrees and the maximum water strain is less than 0.078%. 

28. / The storage medium in accordance with claim 25, wherein the 
maximum tMt range is 0.3 degrees and the maximum water strain is less than 0.029%. 

29/ The storage medium in accordance with claim 19, wherein the change 
in relativjf humidity is 40% at 25°C. 

30. The storage medium in accordance with claim 19, wherein the polymer 
comprises a thermoplastic or a thermoset. 
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31. The storage medium in accordance with clain^30, wherein the polymer 
comprises at least one thermoplastic. 

32. The storage medium in accordance witn claim 31 , wherein the 
thermoplastic is selected from the group consistingyof polyesters, polycarbonates, 
polystyrenes, polymethylmethacrylates, polyketonfes, polyamides, aromatic polyethers 
such as polyether sulfones and polyether imides< polyether ketones, polyetherether 
ketones, polyphenylene ether, polyphenylene/sulfides, and combinations thereof. 

33. The storage medium in accordance with claim 32, wherein the 
thermoplastic comprises a polycarbonate. 

34. The storage medium in accordance with claim 19, wherein the thin film 
layer has a thickness in a range Joetween about 5% and about 25% of the substrate 
thickness. 

35. The storage^medium in accordance with claim 34, wherein the thin film 
layer has a thickness in jyrange between ^bo^t: 10% and about 20% of the substrate 
thickness. 



6. A storage medium for data comprising a plurality of layers comprising: 

a) at least dne substrate layer comprising a polycarbonate, 

b) at leas/ one data layer on the substrate; and 

c) at least one thin film layer on the data layer wherein the thin film layer 
comprises a material with substantially the same physical properties as the 
polycarbonate; and 

wherein the polycarbonate at a maximum tilt range of 1 .2 degrees has a water 
strain determined by the following equation (II): 

_ . Max Radial Tilt Range (degrees). t.7Z 

Water Strain (%) < , & & - 

3.46Arh.r(l 1 ,474p 2 - 6.6p + 0.99) 
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wherein t is 1.1 millimeters; p is 0.068; r is 53 millimeter§r and Arh is 40% 
at 25°C. 

37. A storage medium for data comprising a plurality of layers comprising: 

a) at least one substrate layer comprising a polycarbonate, 

b) at least one data layer on the substrate; and 

c) at least one thin film layer on the data layer wherein the thin film layer 
comprises a material with substantially thp^same physical properties as the 
polycarbonate; and 

wherein the polycarbonate a/ a maximum tilt range of 1 .2 degrees has a water 
strain determined by the following equation (II): 

0 .1. Max Radial Tilt Range (degrees).t.7r 
Water Strain (Wo) < r- i — 2 1 

3.46A<flvr(11.474p 2 -6.6/7 + 0.99) 




wherein t is 1.1 millimeters; p is 0.1)91 ;\r is 53 millimeters; and Arh is 40% 



at 25°C. 



38. A method for determining the water strain of a multilayer article with 
water absorption from one side, the method comprising predetermining a maximum 
tilt range and radins for the article; and 

calculating the water strain using the following equation (I): 



Water Strain (%)< 



Max Radial Tilt Range (degrees).t.^ 
3.46Arh.r. 



whfcrein t is article thickness; r is the predetermined radius of the article; and 
Arh is change in relative humidity. 

The method in accordance with claim 38, wherein the article comprises 
a storage medium for data. 
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40. The method in accordance with claim 39, whereinytne storage medium 
for data comprises: 

a) a substrate layer comprising a polymer; and 



b) at least one data layer. 

41. The method in accordance with cl^ifn 40, wherein the radius is 53 
millimeters. 

42. The method in accordance yfith claim 38, wherein the change in 
relative humidity is 40% at 25°C. 

43. The method in accordance with claim 40, wherein the polymer 
comprises a thermoplastic or a thennoset. 

44. The method in accordance with claim 43, wherein the polymer 
comprises at least one thermoplastic. 

45. The method in accordance ^itl^laim 44, wherein the thermoplastic is 
selected from the group Consisting of polye^tfirs,\olycarbonates, polystyrenes, 
polymethylmethacrylates, polyketones, polyaferides, aromatic polyethers such as 
polyether sulfones and polyether imides, polyether ketones, polyetherether ketones, 
polyphenylene eth^r, polyphenylene sulfides, and combinations thereof. 

46. Ttfe method in accordance with claim 45, wherein the thermoplastic 
comprises a polycarbonate. 

47. / The method in accordance with claim 40, wherein the substrate 

thickness is in a range between about 0.4 millimeters and about 2.5 millimeters. 

s I 

48. / The method in accordance with claim 47, wherein the substrate 
thickness is 1.2 millimeters. 



49. The method in accordance with claim 48, wherein the maximum tilt 
range is ll .2 degrees and the maximum water strain is less than 0.06%. 
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50. The method in accordance with claim 48, wherem the maximum tilt 
range is 0.8 degrees and the maximum water strain is less thafn 0.04%. 

51. The method in accordance with claim 48ywherein the maximum tilt 
range is 0.3 degrees and the maximum water strain is less than 0.015%. 

52. The method in accordance with clqlm 47, wherein the substrate 
thickness is 0.6 millimeters. 

53. The method in accordance with claim 52, wherein the maximum tilt 
range is 1.2 degrees and the maximum water strain is less than 0.03%. 

54. The method in accordance with claim 52, wherein the maximum tilt 
range is 1.2 degrees and the maximum water strain is less than 0.02%. 

55. The method in accordance with claim 52, wherein the maximum tilt 
range is 1.2 degrees and the maximum watefWain is less than 0.0008%. 

56. A method fcfr determining the\^dt^f strain of a storage medium for data 
wherein the storage mediidm comprises 

a) a substrate layer comprising the pol^ner; and 

b) at least one data layer; 

the methoa comprising calculating the water strain using the following 
equation (I): 



At7 • //wx Max Radial Tilt Range (degrees).tjr 
/Water Strain (%) < ^-1 — £ L 

' 3.46Arh.r. 



wherejm maximum tilt range is 1.2 degrees; t is 1.2 millimeters; r is 53 
millimeters; /and Arh is 40% at 25°C. 

57. / A method for determining the water strain of a storage medium for data 
wherein ths storage medium comprises 
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a) a substrate layer comprising the polymer; and 



b) at least one data layer; 



the method comprising calculating the waffer strain using the following 
equation (I): 

Water Strain (%) < Max Racial Tilt Range (degrees).t^ 

7 3.46Arh.r. 

wherein maximum tilt range i/ 1 .2 degrees; t is 0.6 millimeters; r is 53 
millimeters; and Arh is 40% at 259C. 

58. A method for determining the water strain of a multilayer article with 
water absorption from more tMan one side, the method comprising predetermining a 
maximum tilt range and radius for the article; and, 

calculating the warter strain using tha following equation (II): 



Water/Strain (%) < 



Max Racnfr\Tilt Range (degrees).t^ 
3.46Arh.rMl.474p 2 -6.6p + 0.99) 



wherein t substrate thickness; p is a predetermined thickness ratio of the 
thickness of the thin film layer to the thickness of the substrate layer; r is a 
predetermined radius of the storage medium; and Arh is change in relative humidity. 

59. flTie method in accordance with claim 58, wherein the article comprises 

a storage mediiim for data, 
i / 

60. / The method in accordance with claim 59, wherein the storage medium 
for data comprises: 



a) at least one substrate layer comprising a polymer; 



b) 



it least one data layer on the substrate; and 



-32- 



RD-28,131 



c) at least one thin film layer on the data layer wherein the thin film layer 
comprises a material with substantially the same physical properties as the polymer. 

61. The method in accordance with claim 6# wherein the radius is 53 
millimeters. 

* 62. The method in accordance with^claim 60, wherein the thickness ratio is 
0.068 and the substrate thickness is 1.1 millimeters. 

63. The method in accordance with claim 62, wherein the maximum tilt 
range is 1.2 degrees and the maximinft water strain is less than 0.095%. 

64. t The method in accordance with claim 62, wherein the maximum tilt 
range is 0.8 degrees and the mpcimum water strain is less than 0.064%. 

. \ 

65. The method/n accordance with claim 62, wherein the maximum tilt 
range is 0.3 degrees and tpe maximum ^ter strain is less than 0.024%. 

66^ The method in accordanfce/wfthydlaim 60, wherein the thickness ratio is 
0.091 and the substra/e thickness is 1.1 miuiyn&fers. 



hi 



67. } Th^method in accordance &i\h claim 66, wherein the maximum tilt 
range is 1.2 degrees and the maximum wate\ptrain is less than 0.1 17%. 

68. The method in accordance with claim 66, wherein the maximum tilt 
range is 0.8 decrees and the maximum water strain is less than 0.078%. 

69. / The method in accordance with claim 66, wherein the maximum tilt 
range is 0.3 nkgrees and the maximum water strain is less than 0.029%. 

70. A The method in accordance with claim 58, wherein the change in 
relative hi/midity is 40% at 25°C. 



71 . The method in accordance with claim 60, wherein the polymer 
comprised a thermoplastic or a thermoset. 
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72. The method in accordance with claim 71, wherein the polymer 
comprises at least one thermoplastic. 

73. The method in accordance with claim/72, wherein the thermoplastic is 
selected from the group consisting of polyesters, Efolycarbonates, polystyrenes, 
polymethylmethacrylates, polyketones, polyamiaes, aromatic polyethers such as 
polyether sulfones and polyether imides, pojyether ketones, polyetherether ketones, 
polyphenylene ether, polyphenylene sulfides, and combinations thereof. 

74. The method in accordance with claim 73, wherein the thermoplastic 
comprises a polycarbonate. 

75. The method in accordance with claim 58, wherein the thin film layer 
has a thickness in a range between about ftfti and abput 25% of the substrate thickness. 



76. The metho4 in accordance 
ha$ a thickness in a range between about 1 
thickness. 




75, wherein the thin film layer 
bout 20% of the substrate 



^77. A meahod for determining the water strain of a storage medium for 
data, wherein the s/orage medium for data comprises: 

a) at least one substrate layer comprising a polycarbonate; 

b) at least one data layer on the substrate; and 

c) at /east one thin film layer on the data layer wherein the thin film layer 
comprises a material with substantially the same physical properties as the 
polycarbonate; 

thef method comprising calculating the water strain using the following 
equation (ftl): 



Water Strain (%)< 



Max Radial Tilt Range (degrees).t ji 
3.46Arh.r(11.474p 2 -6.6p + 0.99) 
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wherein maximum tilt range is 1.2 degrees; t is 1.1 milli 
is 53 millimeters; and Arh is 40% at 25°C 



7 



sters; p is 0.068; r 



78. A method for determining the water strain/of a storage medium for 
data, wherein the storage medium for data comprises:, 

b) at least one substrate layer comprising/a polycarbonate; 

b) at least one data layer on the substnite; and 

c) at least one thin film layer on the data layer wherein the thin film layer 
comprises a material with substantially the same physical properties as the 
polycarbonate; 

the method comprising calculating the water strain using the following 
equation (II): 



Water Strai/ (%) < Max Radial^t Ranp (degrees).t^ 



3.46Arh.r(l 



wherein maximum tilt range is 1 .2 degrel 
is 53 millimeters; ancj^Arh is 40% at 25°C 




- 6.6^ + 0.99) 



.1 millimeters; pis 0.091; r 



79. A polymer for the use in a storage medium for data wherein the storage 
medium comprises 

a) a substrate layer comprising the polymer; and 

b) at least one data layer; 

wherein the polymer at a predetermined maximum tilt range for the storage 
medium has a/water strain determined by the following equation (I): 

«r . • f ttt \ Max Radial Tilt Range (degrees).tjz 
Water Strain (%) < ^ — 2 - 

3.46Arh.r. 
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wherein t is substrate thickness; r is a predetermined radius of the storage 
medium; and Arh is change in relative humidity. 

80. The polymer in accordance with cl^fn 79, wherein the radius of the 
storage medium is 53 millimeters. 

81. The polymer in accordance witji claim 79, wherein the change in 
relative humidity is 40% at 25°C. 

82. The polymer in accordar^ with claim 79, which comprises a 
thermoplastic or a thermoset. 

83. The polymer in accordance with claim 82, which comprises at least one 
thermoplastic. 

84. The polymer in accordance with claim 83, wherein the thermoplastic is 
selected from the group consisting of polyesters, polycarbonates, polystyrenes, 
polymethylmethaci^lates/polyketones/TOlyamdes, aromatic polyethers such as 
polyether sulfones and tfolyether imides, poj/ether ketones, polyetherether ketones, 
polyphenylene ether, pplyphenylene sulHd/s\ind combinations thereof. 



85. The polymer in accordancenwith claim 84, wherein the thermoplastic 
comprises a polycaroonate. 

86. Thi polymer in accordance with claim 79, wherein the substrate 
thickness is in a ipnge between about 0.4 millimeters and about 2.5 millimeters. 

87. The polymer in accordance with claim 86, wherein the substrate 
thickness is 1.2 millimeters. 

88. / The polymer in accordance with claim 87, wherein the maximum tilt 
range is 1.2 degrees and the maximum water strain is less than 0.06%. 



89. 

range is 0.8 



The polymer in accordance with claim 87, wherein the maximum tilt 
iegrees and the maximum water strain is less than 0.04%. 
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90. The polymer in accordance with claim 87, wherein the maximum tilt 
range is 0.3 degrees and the maximum water strain is less than 0.015%. 

91. The polymer in accordance with claim 8^; wherein the substrate 
thickness is 0.6 millimeters. 

92. The polymer in accordance with cl&im 91, wherein the maximum tilt 
range is 1.2 degrees and the maximum water strain is less than 0.03%. 

^93. The polymer in accordance/with claim 91, wherein the maximum tilt 
range is 1.2 degrees and the maximum water strain is less than 0.02%. 

94. The polymer in accordance with claim 91, wherein the maximum tilt 
range is 1.2 degrees and the maxinuim water strain is less than 0.0008%. 



^95. A polycarbonat/ for the u$e in a stprage medium for data wherein the 
storage medium comprises 



a) a substrate layofr comprising tftft polycarbonate; and 



b) at least one data layer; 




wherein the polycarbonate at a maximum tilt range of 1.2 degrees has a water 
strain determined by the following equation (I): 



iter Strain (%) < 



Max Radial Tilt Range (degrees).t.^ 
3.46Arh.r. 



wherein* is 1.2 millimeters; r is a 53 millimeters; and Arh is 40% at 25°C. 

96. K polycarbonate for the use in a storage medium for data wherein the 
storage medium comprises 

a) a substrate layer comprising the polycarbonate; and 

b) at/least one data layer; 
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wherein the polycarbonate at a maximum tilt range of 1.2 degrees has a water 
strain determined by the following equation (I): 

Water Strain (%) < Max Radial Tilt Ran g e^egrees).t.7T 



3.46Arh/. 



wherein t is 0.6 millimeters; r is a 53 millimeters; and Arh is 40% at 25°C. 

97. A polymer for the use in a storage medium for data wherein the storage 
medium comprises 

a) at least one substrate layer comprising the polymer, 

b) at least one data layer on the substrate; and 

c) at least one thin film la/yer on the data layer wherein the thin film layer 
comprises a material with substantially the same physical properties as the polymer; 
and 



wherein the polymer at a predeterminl 
medium has a water strain determined by the 



WateryStrain (%) < 



Max Radial 



3.46Arh.r(ll 




urn tilt range for the storage 
equation (II): 



clegrees).t.^ 



6.6/? + 0.99) 



wherein t is substrate thickness; p is a predetermined thickness ratio of the 
thickness of the thin film layer to the thickness of the substrate layer; r is a 
predetermined racfius of the storage medium; and Arh is change in relative humidity. 

98. T#ie polymer in accordance with claim 97, wherein the storage medium 
radius is 53 millimeters. 



99. /The polymer in accordance with claim 97, wherein the thickness ratio 
is 0.068 and tfte substrate thickness is 1.1 millimeters. 
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100. The polymer in accordance with claim 99, wherein the maximum tilt 
range is 1.2 degrees and the maximum water strain is less than 0.095%. 

101. The polymer in accordance with clainy99, wherein the maximum tilt 
range is 0.8 degrees and the maximum water strain/is less than 0.064%. 

102. The polymer in accordance with/claim 99, wherein the maximum tilt 
range is 0.3 degrees and the maximum watei/strain is less than 0.024%. 

103. The polymer in accordance with claim 97, wherein the thickness ratio 
is 0.091 and the substrate thickness is /l millimeters. 

404. The polymer in accordance with claim 103, wherein the maximum tilt 
range is 1.2 degrees and the maximum water strain is less than 0.1 17%. 

105. The polymer in/accordance with claim 103, wherein the maximum tilt 
range is 0.8 degrees and the lnaximum watet strain is less than 0.078%. 

ip6. The polymer in accordance *^th\laim 103, wherein the maximum tilt 
range is 0.3 degrees ancythe maximum wateAstrainss less than 0.029%. 

r07. The polymer in accordance witn claim 97, wherein the change in 
relative humidity is 40% at 25°C. 

r 

108. Theypolymer in accordance with claim 97, which comprises a 
thermoplastic or afthermoset. 

T 109. The polymer in accordance with claim 108, which comprises at least 
one thermoplastj 

110. jThe polymer in accordance with claim 109, wherein the thermoplastic 
is selSfcted fror/i the group consisting of polyesters, polycarbonates, polystyrenes, 
polymethylmethacrylates, polyketones, polyamides, aromatic polyethers such as 
polyether sulfones and polyether imides, polyether ketones, polyetherether ketones, 
polyphenylen s ether, polyphenylene sulfides, and combinations thereof. 
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111. The polymer in accordance with claim 1 10, wherejfl the thermoplastic 
comprises a polycarbonate. 

1 12. The polymer in accordance with claim 97, ^herein the thin film layer 
has a thickness in a range between about 5% and about 25% of the substrate thickness. 

11 3. The polymer in accordance with claim 1 12, wherein the thin film layer 
has a thickness in a range between about 10% andy&bout 20% of the substrate 
thickness. 

114. A polycarbonate for the use in/a storage medium for data wherein the 
storage medium comprises 

a) at least one substrate layer comprising the polycarbonate, 



b) at least one data layer on me substrate; and 




fer wherein the thin film layer 
ysical properties as the 



c) at least one thin film layer on the 
comprises a material with substantially the 
polycarbonate; and 



wherein the polycarbonate at a maximum^jlt range of 1 .2 degrees has a water 
strain determined by the following equation (II): 



Water St/ain (%)< 



Max Radial Tilt Range (degrees).t.^ 
3.46Arh.r(11.474p 2 -6.6p + 0.99) 



wherein t is l.y millimeters; p is 0.068; r is 53 millimeters; and Arh is 40% 
at 25°C. 

115. A polycarbonate for the use in a storage medium for data wherein the 
storage medium comprises 

a) at least one substrate layer comprising the polycarbonate, 



b) at least c ne data layer on the substrate; and 
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c) at least one thin film layer on the yflata layer wherein the thin film layer 
comprises a material with substantially th^i same physical properties as the 
polycarbonate; and 



wherein the polycarbonate at a maxi 
strain determined by the following equation 




range of 1 .2 degrees has a water 



Water Strain (%) <^^ax Radial Tilt Range (degrees).t^ 
3.46Arh.r(11.474p 2 -6.6p + 0.99) 



wherein t is 1.1 millimeu 



:rs; pis 0.091; r is 53 millimeters; andArhis40% 



at 25°C. 



V 
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